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Abstract 
Employee turnover is prevalent in the software engineering industry. When new employees enter 
into an organization, it is necessary for them to acquire new organizational knowledge so that 
they can work more effectively. In this paper, we explore how various knowledge acquisition 
channels can be used to acquire different types of knowledge. Using organizational 
communication theory and social presence theory, we propose a theoretical framework that maps 
different types of knowledge to different acquisition channels. Then we empirically test the model 
with a field experiment conducted with 112 software engineers in a large software engineering 
company. Our results reveal that formal channels are more effective for acquiring objectified and 
automatic knowledge than informal channels. Additionally, mediated channels are more effective 
for acquiring conscious knowledge, while non-mediated channels are effective for acquiring 
collective knowledge. These results have important implications for the practice of knowledge 
management, and advance the theory of knowledge transfer. 
Keywords:  Knowledge acquisition, knowledge management, organizational communication, 
organizational newcomer 
 
Introduction 
While there has been extensive research on knowledge management in recent years (e.g. Alavi and Leidner 2001; 
Argote and Ingram 2000; Kankanhalli et al. 2005; Molly and Samer 2005; Schultze and Leidner 2002), much of the 
work has focused on the knowledge contribution process (e.g. Bock et al. 2005; Jarvenpaa and Staples 2000; 
Kankanhalli et al. 2005; Molly and Samer 2005). Few studies have examined knowledge acquisition (e.g. Borgatti 
and Cross 2003; Gray and Meister 2004). In particular, it is not known how newcomers in organizations acquire 
knowledge (e.g. the channels they use) so as to be effective in their work.  
While it is imperative for veteran employees to source and acquire knowledge in order to be effective at their work, 
knowledge acquisition for new employees is particularly challenging and critical. New employees may not have the 
level of organizational knowledge and familiarity that veteran employees have to effectively source and acquire the 
knowledge that they are looking for. Yet the ability of newcomers to acquire the knowledge necessary in fulfilling 
their new work roles and functions within the organization is crucial in socializing new employees into the 
Knowledge Management 
1002 Twenty-Seventh International Conference on Information Systems, Milwaukee 2006  
organization (Fisher 1986; Van Maanen 1976). In fact, a key focus of organization socialization research (e.g. Van 
Maanen and Schein 1979) has been on the process by which individuals acquire the attitudes, behaviors, and 
knowledge needed to participate as an organizational member. Hence, in this study, we focus on the acquisition of 
knowledge by organizational newcomers. We seek to answer the question “What channel is most effective for 
newcomers to acquire what types of knowledge (that they would need to perform their work)?” 
Classification of Knowledge and Knowledge Acquisition Channels 
Using Spender’s (1996) classification of organizational knowledge, four types of knowledge are included in this 
study: conscious, automatic, collective, and objectified. These types are classified along two dimensions: 1) explicit 
versus implicit and 2) individual versus social. Conscious knowledge refers to knowledge that can be reported 
explicitly by the individual members, such as personal diary or documentation. Automatic knowledge refers to 
knowledge individuals bring to the practice of their work but are unable to report, such as software engineering 
skills and software architecture knowledge. Collective knowledge refers to knowledge that is embedded in collective 
practices and individual interactions, such as team spirit and norms of communication. Objectified knowledge refers 
to knowledge that is explicit and diffused throughout the organization, such as organizational guidelines and rules. 
Figure 1 presents a summary of this knowledge classification.  
We define knowledge acquisition channels as the means used by employees to acquire organizational knowledge. 
Based on organizational communication theory (Krone et. al. 1987) and social presence theory (Short et al. 1976), 
we classified knowledge acquisition channels along two dimensions: formal versus informal and mediated versus 
non-mediated. Formal channels are structured and moderated by the organization and hence are less personal and 
more hierarchical than informal channels (Johnson et al 1994). Mediated channels are those that allow 
communication to be carried out via electronic media, while non-mediated channels allow face-to-face 
communication.   
 
 
 
Mapping Knowledge Types to Acquisition Channels 
In this section, we develop a framework to map the two dimensions of knowledge to two dimensions of knowledge 
acquisition channels.  
Formal versus Informal Channel and Social versus Individual Knowledge 
Social knowledge is inherent in the collective actions of the organization. Such knowledge, which includes 
organizational culture, norms and rules, and team spirit, clarifies the role of individuals in dealing with 
Conscious knowledge: Knowledge 
which can be reported explicitly by 
the individual members 
Examples: personal diary or 
documentation   
Objectified knowledge: Knowledge 
which is wholly explicit and diffused 
through the organization.  
Examples: Organizational guidelines, 
rules or manuals 
Automatic knowledge: Knowledge 
which individuals bring to the creation 
of practice but are unable to report. 
Examples: software engineering
skills, software architecture 
knowledge 
Collective knowledge: Knowledge 
embedded in the collective practices; 
deals with individual interactions 
Examples: team spirit, norms of 
communication 
Individual Social 
Explicit 
Implicit 
Figure 1.  Classification of Organizational Knowledge (Adopted from Spender 1996) 
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organizational matters and indoctrinates them on organizational practices. It is imperative that new employees 
acquire such social knowledge when they enter into the organization so that they can contribute to the collective 
work of their project team and the organization at large. Since formal channels are subjected to organizational 
moderation and control (Weick 1987), newcomers may find formal channels more effective in acquiring social 
knowledge than informal channels for two reasons.  
First, social knowledge is perceived as knowledge that belongs to the organization rather than the individual 
(Nonaka 1994). Social knowledge enables employees to better understand their roles in the organization. Being new 
to the organization, new employees may not know how and where to go to gather  organizational knowledge and 
hence will tend to rely on formal channels, which they perceive to be more reliable and trustworthy sources (Katz 
and Kahn 1966). Second, acquiring and assimilating social knowledge requires less creative thinking on the part of 
the knowledge worker; hence, less effort is needed to assimilate such knowledge. Since formal channels are used for 
acquiring knowledge more passively (Saks and Ashforth 1997), they may be more effective in acquiring social 
knowledge.  
Conjecture 1: Formal channels are more effective than informal channels for acquiring social knowledge. 
Individual knowledge is created by and exists in the minds of individuals (Nonaka 1994). Such knowledge is 
perceived to belong to the individual rather than the organization. It represents the expertise and ability of 
individuals. Although newcomers bring their own stock of individual knowledge to the organization, they often also 
need to acquire individual knowledge from others for self-enhancement and to be more skillful in their work (Gray 
and Meister 2004). They do so by adopting the knowledge directly or by consolidating others’ individual knowledge 
with their own individual knowledge. In order to facilitate the integration of knowledge from others, new employees 
may find informal channels to be more effective. First, individual knowledge such as personal diaries and past 
success stories or skills may not always be known until some personal exchange with the knowledge owner. Hence 
formal channels may be less effective in promoting the identification of the existence of other’s individual 
knowledge. Second, assimilating others’ individual knowledge requires individual to take an active role in 
discovering new knowledge or innovations (Johnson 1990). Being more personal and less hierarchical, information 
channels that facilitate communication and maintain cohesiveness in the organization as well as a sense of personal 
integrity and autonomy (Johnson et al. 1994; Smelser 1963) may be more effective in facilitating the assimilation of 
others’ individual knowledge.  
Conjecture 2: Informal channels are more effective than formal channels for acquiring individual knowledge.  
Mediated versus Non-Mediated Channel and Explicit versus Implicit Knowledge 
Implicit knowledge is rooted in action and hard to articulate (Alavi and Leidner 2001; Nonaka 1994). Acquiring 
such knowledge requires a rich channel that facilitates multiple interactions (Hansen 1999; Polanyi 1966) and allows 
the building of a close connection with the knowledge sender (Uzzi 1997). Non-mediated channels allow 
communication to be carried out face-to-face and are rich in terms of social presence, which is the degree of salience 
of the other party in the interaction (Short et al. 1976). The intimacy and immediacy (Baskin and Henderson 2005) 
of such channels allow communicators to feel the actual presence of each other, where intimacy is a function of 
“proximity, eye-contact, smiling” and immediacy is a function of “directness and intensity of interaction between 
two entities” (Biocca et al. 2003). In turn, non-mediated channels can help communicators develop a shared 
understanding (Chidambaram and Jones 1993) and facilitate the acquisition of implicit knowledge through imitation 
and experience-based learning. Hence, newcomers may find non-mediated channels more effective for acquiring 
implicit knowledge. 
Conjecture 3: Non-mediated channels are more effective than mediated channels for acquiring implicit knowledge. 
Explicit knowledge is the knowledge that has been “captured” and articulated and “codified” or communicated in 
symbolic form and/or natural language (Alavi and Leidner 2001; Markus 2001). It is the know-what that can be 
extracted from the knowledge holder and shared with other individuals. To the extent such knowledge can be readily 
codified, stored, searched, and retrieved, mediated channels may be more effective. Although non-mediated 
channels tend to depersonalize communication due to the inability to exchange a broad range of communication 
cues (Rice 1984; Sia et al. 2002; Siegel et al. 1986; Sproull and Kiesler 1986), they can provide fast and efficient 
communication, bridging space and time and creating an organizational memory for all members (Goodman and 
Darr 1998). This facilitates knowledge acquisition because knowledge seekers can access a large amount of 
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knowledge. Newcomers who want to acquire explicit knowledge can search and retrieve the knowledge on their own. 
The lack of social presence in mediated channels does not impede the communication of explicit knowledge. In fact, 
it has been suggested that the high level of social presence in non-mediated channels can distract people from their 
focal task as they spend more time dealing with sophisticated social interactions (Yoo and Alavi 2001). Thus, 
newcomers may find mediated channels more effective for acquiring explicit knowledge. 
Conjecture 4: Mediated channels are more effective than non-mediated channels for acquiring explicit knowledge. 
Conjectures to Hypotheses 
From our conjectures, we develop our research hypotheses for each of the four types of organizational knowledge 
(see Figure 2). For example, conscious knowledge is defined as individual explicit knowledge. Using Conjecture 2 
which predicts that informal channel would be more effective for acquiring individual knowledge and Conjecture 4 
which predicts that mediated channels would be more effective for acquiring explicit knowledge, we hypothesize: 
H1a: Conscious knowledge would be acquired more effectively in informal channels than formal channels. 
H1b: Conscious knowledge would be acquired more effectively in mediated channels than non-mediated channels. 
 
Similarly for automatic knowledge which is defined as individual implicit knowledge, we used Conjecture 2, which 
predicts that informal channels would be more effective for acquiring individual knowledge and Conjecture 3 
predicts that non-mediated channels would be more effective for acquiring implicit knowledge. Putting these two 
conjectures together, we hypothesize: 
H2a: Automatic knowledge would be acquired more effectively in informal channels than formal channels. 
H2b: Automatic knowledge would be acquired more effectively in non-mediated channels than mediated channels. 
 
Objectified knowledge is defined as social explicit knowledge. Conjecture 1 predicts that formal channels would be 
more effective for acquiring social knowledge while Conjectures 4 predicts that mediated channels would be more 
effective for acquiring explicit knowledge. Putting these two conjectures together, we hypothesize: 
H3a: Objectified knowledge would be acquired more effectively in formal channels than informal channels. 
H3b: Objectified knowledge would be acquired more effectively in mediated channel than non-mediated channel. 
 
Finally, collective knowledge is defined as social implicit knowledge. Conjecture 1 predicts that formal channels 
would be more effective for acquiring social knowledge while Conjecture 3 predicts that non-mediated channels 
would be more effective for acquiring implicit knowledge. Putting these two conjectures together, we hypothesize: 
H4a: Collective knowledge would be acquired more effectively in formal channels than informal channels. 
H4b: Collective knowledge would be acquired more effectively in non-mediated channels than mediated channels. 
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Research Methodology 
Research Design 
A field experiment with a 2x2 factorial design was conducted in a large software engineering organization. Four 
different channels were chosen as representation for the two dimensions of channels: formal versus informal and 
mediated versus non-mediated. These channels are training programs, electronic knowledge repositories, tea break 
conversations, and online discussion forums (see Figure 3). Based on our interviews with senior management of the 
organization, these four channels were a good operationalization of the respective communication channels. These 
four channels have also been used widely in the organization for knowledge acquisition (particularly by 
newcomers). Respondents were randomly assigned these four treatments on communication channels when 
responding to our experiment materials (see Appendix A). 
 
Instrument Development 
We undertook an instrument development process to create a set of items that could represent each of the four types 
of knowledge. In the first step of instrument development, an initial pool of items was developed, based on the 
software engineering context. According to the original definitions given by Spender (1996), 45 items of knowledge 
were created in a brainstorming process (see Appendix B). Three graduate students, knowledgeable in the subject 
matter, were asked to evaluate the items for ambiguity and redundancy. Nine items were removed from the pool of 
items as a result of this step. 
In the second step of instrument development, we assessed the construct validity (and further examined item 
ambiguity) for the remaining 40 items. A sorting process was used. Four software engineers participated as sorters. 
Conscious knowledge:  
H1a: Informal > Formal 
H1b: Mediated >Non-Mediated
Objectified knowledge:  
H3a: Formal > Informal 
H3b: Mediated > Non-mediated
Automatic knowledge:  
H2a: Informal > formal 
H2b: Non-mediated > Mediated
Collective knowledge:  
H4a: Formal > Informal 
H4b: Non-mediated > Mediated
Individual Social 
Explicit 
Implicit 
Figure 2.  Summary of Hypotheses 
Knowledge 
Group 1: 
Training Programs 
Group 2: 
Electronic Knowledge 
Repositories 
Group 3: 
Tea Break Conversations 
Group 4: 
Online Discussion Forums
Non-Mediated Mediated
Formal 
Informal 
Figure 3.  Operationalization of Communication Channels 
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The 40 items of knowledge were randomly mixed up. Sorters were asked to sort the 40 items of knowledge under 
four categories: individual explicit, individual implicit, social explicit, and social implicit. Based on the sorting 
results, 28 items of knowledge were selected (with 7 items representing each type of knowledge). At least 3 out of 
the 4 sorters correctly placed these 28 items into the intended category (see Appendix B). 
Pilot Test 
The participants for the pilot test consisted of a sample of eight graduate students with a software engineering 
background. The eight students were divided to four groups, with two in each group. They were given the scenario 
and treatment for their group (see Appendix A). After reading the scenario and treatments, they were asked to 
complete a questionnaire by rating the effectiveness of acquiring the 28 items of knowledge (on 7-point Likert 
scales). Feedback was collected during and after the pilot test. Based on feedback collected, all the eight respondents 
thought the treatments (channels) had been correctly operationalized. They could understand the scenario and 
description of treatments and had no difficulty recalling their newcomer experience. No further changes were made 
to the 28 items of knowledge. 
The Field Experiment 
Subjects 
A total of 112 software engineers from a large software development company voluntarily participated in this study. 
Those who completed this study were given a token sum for their participation. Among the 112 subjects, 54% were 
males and 46% were females. Their average age was 31 years and average working experience was 6.7 years. Their 
job titles include IT consultant (63.4%), project manager (17.9%), software developer (12.5%), and others (6.3%). 
The company was chosen because it is renowned for using knowledge management initiatives to enhance the 
productivity of its employees. Its employees had used all the four types of communication channels, examined in 
this study, to acquire knowledge.  
 
Procedure 
The subjects were randomly assigned to one of the four experimental treatments. They were told to recall the time 
when they were newcomers to the company and then to read the scenario representing their respective treatment. 
After reading the scenario, subjects were asked to complete a questionnaire that required them to rate the perceived 
effectiveness of using that specific channel to acquire the 28 items of knowledge (on 7-point Likert scales). They 
also completed demographic questionnaire (for control checks) and responded to other questions for manipulation 
checks (see Appendix C). 
Results 
Control Checks 
Previous research has suggested that gender (Jarvenpaa and Staples 2000), age (Jarvenpaa and Staples 2000), work 
experience (Constant et al. 1994), and education (Constant et al. 1994) may affect knowledge sharing behaviors. 
Hence, we tested the distribution of these variables (age, gender, education, work experience) across the four 
treatments and found that there were no significant differences across treatments. In addition, we also checked the 
familiarity of subjects with knowledge management and acquisition channels across treatments and found no 
significant differences (see Table 1). 
Treatments Familiarity with KM Familiarity with acquisition 
channels 
Formal-mediated 4.39 (1.10) 4.43 (1.00) 
Formal-non-mediated 4.32 (1.12) 4.71 (1.01) 
Informal-mediated 4.36 (1.19) 4.68 (0.98) 
Informal-non-mediated 4.32 (0.98) 4.07 (1.27) 
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Manipulation Checks 
To verify our manipulation of four different knowledge acquisition channels, two manipulation check questions 
were added in the questionnaire (see Appendix C). Overall, subjects in the formal channel treatments perceived a 
higher degree of formality of the channel than subjects in the informal channel treatments (t = 5.81, p < 0.01). 
Similarly, subjects in the mediated channel treatments perceived a higher degree of mediation than those in the non-
mediated channel treatments (t = 4.71, p<0.01). Thus, the manipulation of communication channel appears to be 
successful. 
Reliability 
The reliability of the four types of knowledge was examined using Cronbach’s alpha (Cronbach 1951). Nunnally 
(1978) suggested that a value of at least 0.70 indicated adequate reliability. Table 2 shows that there was adequate 
reliability for all the four types of knowledge. 
Type of Knowledge Cronbach’s Alpha  No. of Items 
Conscious Knowledge .848 7 
Automatic Knowledge .848 7 
Collective Knowledge .842 7 
Objectified Knowledge .817 7 
 
Hypotheses Tests 
ANOVA test was used to test the hypotheses at a 5% level of significance. The data could fulfill the parametric 
requirements (e.g. homogeneity and normality) of ANOVA. One tail tests were used because the direction of the 
means has been predicted (so p-values of less than 0.1 were deemed significant). To compute the effectiveness of 
acquiring each type of knowledge via the communication channels, we averaged the scores for the seven items 
representing each type of knowledge. 
Hypotheses H1a and H1b: Conscious Knowledge 
Table 3 shows the descriptive statistics while Table 4 shows the results of ANOVA test for conscious knowledge. 
H1a, which states conscious knowledge would be acquired more effectively in informal channels than formal 
channels is not supported (F = 1.96, p > 0.1). H1b which states that conscious knowledge would be acquired more 
effectively in mediated channel than non-mediated channel was supported (F = 5.23, p < 0.1). 
 
Conscious Knowledge Non Mediated Mediated Total 
Formal 4.84 (0.95) 
N = 28 
4.98 (1.04) 
N = 28 
4.91 (0.99) 
N = 56 
Informal 4.30 (1.02) 
N = 28 
5.00 (0.88) 
N = 28 
4.65 (1.01) 
N = 56 
Total 4.57 (1.01) 
N = 56 
4.99 (0.96) 
N = 56 
4.78 (1.00) 
N = 112 
Table 2. Reliability of Knowledge Constructs 
Table 1. Mean (S.D.) for Familiarity Constructs
Knowledge Management 
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Conscious Knowledge F  Sig. (p) Hypothesis Test 
H1a: Informal > Formal 1.96 .165 H1a was not supported 
H1b: Mediated >Non-Mediated 5.23 .024* H1b was supported 
Interaction 2.17 .134 No interaction effect 
 
 
 
Hypotheses H2a and H2b: Automatic Knowledge 
Table 5 shows the descriptive statistics while Table 6 shows the results of ANOVA test for automatic knowledge. 
H2a which states that automatic knowledge would be acquired more effectively in informal channels than formal 
channels was not supported. However, the result shows a significant difference (F = 4.91, p < 0.1) in the opposite 
direction to our hypotheses. H2b, which states that automatic knowledge would be acquired more effectively in non-
mediated channels than mediated channels, was not supported (F = 0.02, p > 0.1). But there was an interaction effect 
(F = 6.79, p < 0.1) for the two independent variables. 
 
Automatic Knowledge Non Mediated Mediated Total 
Formal 5.38 (0.81) 
N = 28 
4.86 (1.16) 
N = 28 
5.12 (1.03) 
N = 56 
Informal 4.47 (0.96) 
N = 28 
4.94 (1.01) 
N = 28 
4.71 (1.00) 
N = 56 
Total 4.93 (0.99) 
N = 56 
4.90 (1.08) 
N = 56 
4.91 (1.03) 
N = 112 
 
 
Automatic Knowledge F Sig. (p) Hypothesis Test 
H2a: Informal > formal 4.91 .029* H2a was supported  
H2b: Non-mediated > Mediated .022 .881 H2b was not supported 
Interaction 6.79 .010* Interaction effect exists 
 
 
 
Hypotheses H3a and H3b: Objectified Knowledge 
Table 7 shows the descriptive statistics while Table 8 shows the results of ANOVA test for objectified knowledge. 
H3a which states that objectified knowledge would be acquired more effectively in formal channel than informal 
channel was supported (F = 14.29, p < 0.1). H3b, which states that objectified knowledge would be acquired more 
effectively in mediated channels than non-mediated channels, was not supported (F = 2.07, p > 0.1). 
 
Table 4. ANOVA Results for Conscious Knowledge 
* p< 0.1 
Table 6. ANOVA Results for Automatic Knowledge 
* p < 0.1 
Table 3. Mean (S.D.) for Conscious Knowledge 
Table 5. Mean (S.D.) for Automatic Knowledge 
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Objectified Knowledge Non Mediated Mediated Total 
Formal 5.02 (0.68) 
N = 28 
5.01 (0.73) 
N = 28 
5.01 (0.70) 
N = 56 
Informal 4.12 (0.88) 
N = 28 
4.62 (1.21) 
N = 28 
4.37 (1.08) 
N = 56 
Total 4.57 (0.90) 
N = 56  
4.81 (1.01) 
N = 56 
4.69 (0.96) 
N = 112 
 
 
Objectified Knowledge F Sig. (p) Hypothesis Test 
H3a: Formal > Informal 14.29 .001* H3a was supported 
H3b: Mediated > Non-mediated 2.07 .153 H3b was not supported 
Interaction 2.16 .144 No interaction effect 
 
 
 
Hypotheses H4a and H4b: Collective Knowledge 
Table 9 shows the descriptive statistics while Table 10 shows the results of ANOVA test for collective knowledge. 
H4a which states that collective knowledge would be acquired more effectively in formal channels than informal 
channels was not supported (F = 1.36, p > 0.1). H4b which states that collective knowledge would be acquired more 
effectively in non-mediated channels than mediated channels was supported (F = 3.51, p < 0.1). 
 
Collective Knowledge Non Mediated Mediated Total 
Formal 5.41 (0.76) 
N = 28  
4.93 (0.93) 
N = 28 
5.17 (0.88) 
N = 56 
Informal 5.05 (0.80) 
N = 28 
4.88 (1.12) 
N = 28 
4.97 (0.97) 
N = 56 
Total 5.23 (0.80) 
N = 56 
4.91 (1.02) 
N = 56 
5.07 (0.93) 
N = 112 
 
 
Collective Knowledge F Sig. (p) Hypothesis Test 
H4a: Formal > Informal 1.36 .247 H4a was not supported 
H4b: Non-mediated > Mediated 3.51 .064* H4b was supported 
Interaction .81 .370 No interaction effect 
 
 
Table 8. ANOVA Results for Objectified Knowledge 
Table 10. ANOVA Results for Collective Knowledge 
Table 7. Mean (S.D.) for Objectified Knowledge 
Table 9. Mean (S.D.) for Collective Knowledge 
* p< 0.1 
* p < 0.1 
Knowledge Management 
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Discussions and Implications 
Discussion 
The purpose of this study was to gain a better understanding of what types of knowledge may be more effectively 
acquired via what communication channels. The results suggest that mediated channels are more effective than non-
mediated channels for acquiring conscious knowledge, formal channels are more effective than informal channels 
for automatic and objectified knowledge, and non-mediated channels are more effective than mediated channels for 
collective knowledge. 
There was no significant difference in the effectiveness of using informal versus formal channels for acquiring 
conscious knowledge (for newcomers in the software development organization). Conscious knowledge is 
individual explicit knowledge (e.g. a personal diary of past software project experiences and personal written 
programming codes). We had predicted that informal channels would be more effective for acquiring conscious 
knowledge because such channels are more flexible and allow for spontaneous communication. However, flexible 
and spontaneous communication may require individuals to have pre-existing relationships in the company so they 
can exchange knowledge freely. In the case of newcomers to an organization, they may lack such pre-existing 
relationships that they could leverage on to initiate interactions and acquire conscious knowledge. Hence, the 
flexibility and freedom provided by informal channels may not help newcomers acquire conscious knowledge more 
effectively than formal channels. 
There was also no significant difference in the effectiveness of using informal versus formal channels for acquiring 
collective knowledge (for newcomers in the software development organization). Collective knowledge is social 
implicit knowledge (e.g. cooperation skills with other team members or shared understanding of a theory used in a 
software project). We had predicted that formal channels would be more effective for acquiring collective 
knowledge because such knowledge typically belongs to the organization. For example, organizations often 
inculcate their mission, vision, and values to their employees during orientation. However, in order to internalize 
these values, newcomers need to interact with their colleagues and personally experience these values. Informal 
channels (e.g. tea breaks) may be effective in providing newcomers with a conducive environment in which to 
interact, learn from colleagues, and experience the culture of the organization. Hence, informal channels may be as 
effective as formal channels in allowing newcomers to acquire collective knowledge. 
Contrary to our hypothesis, formal channels were found to be more effective than informal channels for acquiring 
automatic knowledge (by newcomers in the software development organization). There was also an interaction 
effect for the two dimensions of channels (formal versus informal and mediated versus non-mediated) (see Table 4). 
Among non-mediated channels, formal channels (e.g. training program) are more effective than informal channels 
(e.g. tea break conversations) for acquiring automatic knowledge. However, among mediated channels, there was no 
difference between the effectiveness of formal channels (e.g. electronic knowledge repository) and informal 
channels (e.g. online discussion forum) for acquiring automatic knowledge. Automatic knowledge is individual-
implicit knowledge (e.g. the ability to debug programs or negotiation skills for dealing with conflict in software 
engineering teams). Given that such knowledge belongs to individuals, automatic knowledge may require pre-
existing relationships for effective acquisition through informal channels.  
However, automatic knowledge is also implicit and may require more effort and time to acquire. The knowledge 
owner needs to put in more effort in demonstrating and explaining such knowledge during knowledge transmission. 
Since newcomers may not know their colleagues well, they may feel less comfortable acquiring such knowledge 
(Miller and Jabin 1991) through informal means. But when the channel is formal, newcomers may see this as a 
standard means through which such knowledge can be acquired. For example, senior colleagues may be asked to 
train newcomers during the orientation so that newcomers may be less apprehensive in asking senior colleagues for 
automatic knowledge. Conversely, when communicating via mediated channels, the lack of social presence can help 
to alleviate the apprehension of newcomers in acquiring knowledge (Rice 1984; Siegel et al. 1986; Sproull and 
Kiesler 1986; Waldeck and Flanagin 2004) regardless of whether the channel is formal or informal. 
Finally, there was no significant difference in using mediated and non-mediated channels for acquiring objectified 
knowledge (for newcomers in the software development organization). Objectified knowledge is social explicit form 
of knowledge (e.g. organizational software implementation rules and regulations). We had predicted explicit 
knowledge would be acquired more effectively through mediated channels, since objectified knowledge can be 
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easily codified, stored, searched, and retrieved. However, given that newcomers do not have much working 
experience in the company, they may not be aware of what objectified knowledge has been captured and stored. 
They may need to rely on non-mediated channels to learn about the collection of objectified knowledge available. 
Then they can use mediated channels to search and retrieve the available objectified knowledge. Hence, they may 
perceive mediated channels to be as effective as non-mediated channels for acquiring objectified knowledge. 
Implications for Theory 
This study advances theory development in the area of knowledge acquisition in general, and software engineering 
newcomers in particular. Building on organizational communication theory (Krone et. al. 1987) and social presence 
theory (Short et al. 1976), this study provides an integrated framework for research in knowledge acquisition. Prior 
studies have compared the characteristics of communication channels and discussed different types of knowledge 
but have not investigated the relationship between channel and knowledge. This study brings the two dimensions of 
channels (formal versus informal and mediated versus non-mediated) and the four types of knowledge (conscious, 
automatic, objectified, and collective) into a theoretical framework on channel-knowledge fit. It also demonstrates 
that such a fit may be moderated by contextual or organizational factors (e.g. the newcomer situation). Figures 4a 
and 4b are graphical representations of the hypotheses and results respectively. 
In the context of software engineering newcomers, the hypothesized fit between channel and knowledge needs to be 
modified. Social presence theory suggests that mediated channels are better suited for acquiring information and 
facts, while non-mediated channels are better suited for acquiring ambiguous and context-specific knowledge. The 
findings supported social presence theory for two types of knowledge: conscious and collective. But there was no 
support for automatic and objectified knowledge. As discussed above, this could be due to the context of software 
engineering newcomers: they may be apprehensive about acquiring knowledge from colleagues whom they do not 
know well, they may not know what knowledge is available, and they may use a combination of channels to acquire 
some types of knowledge. Specifically, in the software engineering newcomer context, the most effective channels 
for acquiring different types of knowledge seem to be the formal channels. 
 
Implications for Practice 
The results of this study offer suggestions to software engineering managers on how to facilitate knowledge 
acquisition by newcomers. Turnover among employees is always a crucial issue for many software engineering 
organizations. Since it is common for software engineering organizations to have many newcomers, it is important 
that managers find ways and means to help them acquire knowledge effectiveness so that they can settle into their 
work quickly. In moving toward this goal, managers may utilize the results of this study. For example, Oracle 
provides different types of mediated or non-mediated training programs for their employees (Oracle 2006a). By 
Formal 
Mediated 
Objectified 
Collective 
Conscious 
Automatic 
Conscious 
Mediated 
Formal Objectified 
Automatic 
Collective 
Figure 4b. Actual Fit between Channel and Knowledge 
in Software Engineering Newcomer Context 
Figure 4a.  Theoretical Fit between Channel and 
Knowledge  
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effectively helping new employees acquire different types of knowledge, these training programs have helped 
Oracle to attract talented newcomers and get them up to speed in their work quickly. 
Organizations have been recognized as a body of knowledge by corporate strategy theorists (Grant 1996). All 
organizations have the four types of knowledge, as discussed by Spender (1996). The results of this study show that 
automatic and objectified knowledge could be acquired more effectively through formal than informal channels. 
Thus, it is important to create formal channels for software engineering newcomers to acquire knowledge. Managers 
can organize formal programs (e.g. skill-oriented training and talks on knowledge available in repositories) for 
software engineering newcomers to equip them with automatic knowledge and objectified knowledge. Conscious 
knowledge could be acquired more effectively through mediated than non-mediated channels. Managers can create 
mediated channels to help newcomers to acquire conscious knowledge. For example, Oracle has its “Technology 
Network” where there are many discussion forums (Oracle 2006b). These forums are effective for their employees 
to share conscious knowledge. Collective knowledge could be acquired more effectively through non-mediated than 
mediated channels. Managers can arrange for senior colleagues to have periodic interactions with newcomers so that 
newcomers can acquire collective knowledge (e.g. culture of the organization). For example, Microsoft has its 
InContext community that helps to build personal and social relationships (Microsoft 2006). Microsoft understands 
the importance of non-mediated channels (for acquiring collective knowledge); as such, they also organize face-to-
face interactions to augment online virtual communities. 
Limitations and Future Research 
While the findings have considerable implications for understanding knowledge acquisition behaviors in the context 
of software engineering newcomers, it is important to note the limitations of this study. First, the effectiveness for 
knowledge acquisition was examined in a single session. The cross-sectional nature of the study limits our ability to 
draw causal inferences. Although such a study is useful for identifying what type of fit between channel and 
knowledge exist, it does not address why such a fit exists. Future research could employ a longitudinal design to 
examine the robustness of our results. In-depth case studies can also be used to study how the fit between channel 
and knowledge may change over time. 
Second, the framework on communication channels and the framework on types of knowledge can be re-examined 
to see if other dimensions exist. By introducing additional dimensions, it may be possible to reconfigure these 
frameworks to investigate other types of fit between channel and knowledge. It is plausible that different fit 
frameworks could be used to account for knowledge acquisition in different contexts by different populations of 
knowledge workers. 
Third, the research model was empirically tested using data collected from one sample of newcomers in a software 
development company. Caution must be exercised when generalizing these findings to other contexts. This study 
needs to be replicated in a variety of other contexts to assess the external validity of the findings. Future studies that 
replicate this study in other context can also help to identify key contingency factors that may moderate the fit 
relationship between channel and knowledge. 
Conclusion 
Knowledge acquisition is an important task for employees (particularly newcomers) in any organization. This study 
proposes a theoretical framework that explains the relationship between communication channels and types of 
knowledge for effective knowledge acquisition. The theoretical framework is then empirically tested in the context 
of software engineering newcomers. 
The research question is: “What channel is more effective for newcomers to acquire what types of knowledge (that 
they would need to perform their work)?” The results answer this question by showing that formal channels can be 
used to acquire automatic and objectified knowledge effectively, mediated channels can be used to acquire 
conscious knowledge effectively, and non-mediated channels can be used to acquire collective knowledge 
effectively. Going beyond prior research on knowledge management, this study proposes and tests such a notion of 
fit. Besides informing practice, the results offer a platform upon which future research can be conducted to better 
understand knowledge acquisition behavior. Effective knowledge acquisition by new employees can help 
organizations to leverage on their knowledge resource so as to remain competitive. 
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Appendix A 
Experiment scenario 
You are a software consultant of a large software development company. You have recently joined the company and 
have been placed in a project team to develop a software product. As a newcomer to the organization, you would 
need to obtain different types of knowledge about the organization, your team and your work. 
Experiment treatments 
1. Your company organizes training programs to facilitate knowledge exchange. During the training programs, 
your company would assign experienced colleagues to train you. The contents of the training programs are 
structured and regulated by your company. You may acquire knowledge by communicating and interacting with 
the experienced colleagues. This enables you to acquire knowledge about the organization, the project teams 
and the work.  
 
2. Your company has electronic knowledge repositories to facilitate knowledge exchange. Through the 
electronic knowledge repositories, your company would expect you to submit and retrieve documents. The 
contents of the knowledge repositories are structured and regulated by your company. You may acquire 
knowledge by searching and browsing the documents. This enables you to acquire knowledge about the 
organization, the project teams and the work. 
 
3. Your company organizes tea breaks to facilitate knowledge exchange. During the tea breaks, you may hang 
around the staff lounge to communicate with experienced colleagues. The contents of the tea break 
conversations are neither structured nor regulated by your company. You may acquire knowledge by 
communicating and interacting with experienced colleagues. This enables you to acquire knowledge about the 
organization, the project teams and the work. 
 
4. Your company has online discussion forums to facilitate knowledge exchange. Through the online discussion 
forums, you may post messages or reply other people’s postings. The contents of the discussion forums are 
neither structured nor regulated by your company. You may acquire knowledge by searching and browsing the 
messages posted. This enables you to acquire knowledge about the organization, the project teams and the 
work. 
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Appendix B: Instrument Development Process 
 
Initial Item Pool 
 
Delete 
because of 
ambiguity 
Deleted after 
sorting 
Selected 
Conscious (individual explicit):    
1. notes that one has taken down during lab class  D  
2. An idea for a new project D   
3. discovery of a program bug  D  
4. other colleagues’ personal diary of past software project 
experiences 
  S 
5. personal collection of useful websites about programming   S 
6. original written research paper of programming   S 
7. summary of programming book D   
8. one’s course notes on programming   S 
9. personal written literature review for a particular topic   S 
10. personal written programming code or algorithm   S 
11. personal comments on a project   S 
Automatic (individual implicit):    
1. ability to debug program   S 
2. tricks to design fast algorithm   S 
3. skill in using a new software  D  
4. knowing how to fix different hardware problems  D  
5. ability to dealing with a difficult colleague   S 
6. ability to choose the best programming environment for a 
project 
 D  
7. negotiation skill when dealing with conflict   S 
8. skill in estimating the programming time for a particular 
project 
  S 
9. knowing the correct person to look for when encounter 
problems 
  S 
10. ability to distinguish good from bad program code   S 
Objectified (social explicit):    
1. software code of the whole project   S 
2. a written proposal for a new project  D  
3. guidelines to write program codes   S 
4. data on group performance   S 
5. final report for the project  D  
6. hierarchical chart for the project team   S 
7. project documents from previous years   S 
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8. procedure to evaluate employee performance D   
9. meeting minutes for organizational meetings   S 
10. annual working plan for company   S 
11. operation manual for an equipment (such as photocopier) D   
12. study guide for novice developers D   
Collective (social implicit):    
1. team spirit    S 
2. team’s ability to cooperate with each other   S 
3. team co-ordination skill in software project development  D  
4. working climate (fairness etc.) of the organization   S 
5. working environment for the organization (equipment 
location etc.) 
D   
6. customs for conducting meetings within project team D   
7. shared expectation of team participation on a particular 
project 
  S 
8. shared expectation of team performance on a particular 
project 
  S 
9. firm’s evolving methods of software development   S 
10. ways of conducting organizational meetings D   
11. shared understanding of a theory used in a project   S 
12. strength and weaknesses of the project team D   
 
Knowledge Management 
1018 Twenty-Seventh International Conference on Information Systems, Milwaukee 2006  
Appendix C: Demographic Information and Manipulation Checks 
Demographic Information 
1. Gender:  Male / Female 
2. Age: ____ 
3. Highest educational level: ____________________ 
4. Your first degree is: _________________________ 
5. Position in company: ________________________ 
6. Years of working experience in software engineering industry: ____ 
7. Number of years in your current organisation: __________________ 
8. How familiar are you with knowledge management?  
 
 
 
 
9. How familiar are you with training program / electronic knowledge repository / tea break / online discussion 
forum as a means of knowledge exchange? 
 
 
 
 
 
Manipulation Checks 
10. “Mediated” channel means the channel for knowledge transfer is through an electronic medium and “Non-
Mediated” channel means the channel for knowledge transfer is face to face. Do you agree that the training 
program / electronic knowledge repository / tea break / online discussion forum is a mediated channel for 
knowledge transfer? 
 
 
 
 
 
11. “Formal” channel means the channel for knowledge transfer is structured and moderated by organization and 
“Informal” channel means the channel is neither structured and nor moderated by organization. Do you agree 
that the training program / electronic knowledge repository / tea break / online discussion forum is a formal 
channel for knowledge transfer? 
 
 
 
 
 
1 2 3 4 5 6 7 
Not 
Familiar 
 Very 
Familiar 
1 2 3 4 5 6 7 
Not 
Familiar 
 Very 
Familiar 
1 2 3 4 5 6 7 
Strongly 
Disagree 
 Strongly 
Agree 
1 2 3 4 5 6 7 
Strongly 
Disagree 
 Strongly 
Agree 
